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1.0 EXECUTI VE SUMVARY

| nt r oducti on:

During the 2000 | egislative session, the Legislature passed Act
152. Act 152 created a watershed protection board conprised of
t he chairpersons of the Departnent of Land and Natural Resources
and Departnent of Agriculture, the county water managers from
each of the four counties, and a representative fromthe United
States Mlitary. The board was charged to devel op a watershed

master plan to include:

(1) Identification of potential watershed managenent areas

to be protected;

(2) Devel opnment of criteria for eligible watershed

managenment proj ects;

(3) Devel opment of procedures and criteria for selecting

eligi bl e wat ershed managenent proj ect s;

(4) Designation of watershed nmanagenent projects,
i ncludi ng the amount of funds needed for such

proj ect s;

(5) Devel opment of an inplenmentation plan for those

desi gnat ed wat ershed managenent projects;

(6) Identification of potential sources of funding,
i ncludi ng appropriations, assessnments, contribution,
grants, donations from public and private sources, and

recommendati on of fundi ng sources;



(7) Analysis of problenms and i ssues encountered in the
equi table |l evy, assessnment, and collection of the

wat er shed protection assessnent on water users; and
(8) Any other issues designated by the board.
The board was charged to submt the watershed protection naster
plan to the legislature no later than June 30, 2001. Act 152

sunsets on June 30, 2002.

Background:

Hawaii's forested watersheds, both native and non-native, are
vital recharge areas for Hawaii’s underground aquifers and a
dependabl e source of clean water for its streans. At the turn
of this century, public and private concerns hel ped set-aside
over 1.8 mllion acres of forest cover into forest reserves
further protecting Hawaii’s water resources. Today, Hawaii has
the 11'" | argest State-owned forest and natural area reserve
systemin the United States. However, our forested watershed is
declining in both area and quality, threatened by invasive weeds
and feral animals. A healthy watershed forest is no accident.
It is the result of the investnment that was made in good
wat er shed managenent many decades ago with the creation of the

forest reserves and massive reforestation efforts thereafter

Today, an integrated watershed forest managenment program may
include all of the following activities: fire control and

prevention; stream nonitoring; reforestation; detection and
rapid response to renove invasive weeds; nonitoring for pest

i nsects and di sease; nmai ntenance of trails and accesses for



public hunters; fencing and animal renoval in priority

wat er sheds; and public education & vol unteer prograns.

The concept of watershed partnerships as a neans of watershed
protecti on has been going on for close to ten years. Wtershed
partnerships are voluntary alliances of public and private

| andowners commtted to the conmon val ue of protecting |arge
areas of forested watersheds for water recharge and ot her

val ues. The successful creation of the East Maui and West Mau
Mount ai ns Wat ershed Partnershi ps have reinvigorated the historic
cooperative partnership of public and private sectors in working
together to protect essential forested watershed recharge areas
in Hawaii. In 1999, the Kool au Mountain Watershed Partnership
on the island of OGahu and an East Mol okai Watershed Partnership
were also formed. A watershed partnership for the island of
Lanai should be established this year. Nothing in this report
is nmeant to di scourage those continuing efforts underway. One
of the purposes of this report was to | ook at the issues
concerning a dedi cated source of funding for current and future

wat er shed protection projects.

Fi ndi ngs and Reconmendati ons:

1. The board deci ded that given the huge undertaking to cone
up with a watershed master plan and given the limtations of
time and resources that the phased approach would all ow the
initial report to focus in on achievable targets based on the
priority identified in Act 152 of the forested recharge areas.
Expandi ng the wat ershed master planning effort to include the
entire Ahupua’ a would be the focus of a subsequent master

pl anning effort. Utimately, a total of four phases have been

identified, as foll ows:



Phase 1  Framework for the Watershed Protection Program
Phase 2 Watershed Assessnment and Prioritization (Mauka
Ar eas)

Phase 3 Watershed Master plan for the Mauka Areas

Phase 4 Watershed Master Plan for Mauka and Makai Areas

(Ahupua’ a) .
2. A managenent plan nust include the follow ng conponents:
-wat ershed resource nonitoring, including rainfall, aquatic

bi ol ogi cal data from streanms, hydrol ogical information, water
quality, forest health and species diversity.

-feral animal control

-non-nati ve weed control

-pol luted runoff and other pollution in the watershed area

- managenment instructure, roads, trails, shelters,
helicopter landing sites to do forest restoration and wat ershed
resource nonitoring work

- public education and vol unteer outreach program including
a programto educate and train the public at |arge and
communities on watershed issues. A community outreach program
that includes capacity building citizen based watershed

restoration and partnerships with stakehol der groups.

3. There are already five existing watershed partnerships
| ocated on East Maui, West Maui, East Mol okai, Kool au nountai ns
on Gahu, and Lanai. Those efforts should be supported with

adequat e fundi ng.

4. The assessnment of each watershed management project can be
facilitated by the devel opnent of a set of criteria that wll



identify the physical, social and cultural parameters of each
wat er shed. There were two basic groups of criteria that could
apply to watershed nmanagenent projects, 1) Watershed
significance criteria based on resource values or conditions
that inpact water quality and quantity, and 2) the ability to

deliver effective watershed protection prograns.

5. Criteria for eligibility should be sinple and easily
understood. Information submtted for the application,
screeni ng and sel ecting procedures should suffice to denonstrate
that some or all of these criteria have been nmet. Projects
shoul d not have to neet every criterion, but should denonstrate
sufficient eligibility to be considered. Procedures for
selection of eligible watershed projects should enabl e sound
deci si on-maki ng, w thout creating the need for a heavy

adm ni strative structure to inplenent. Procedures and criteria
shoul d generate sufficient data to facilitate the weighing of
the sel ected paraneters with confidence, and yet they should do
so wit hout being unduly burdensome for the applicant or

i mpl enenti ng board.

6. | npl ementi ng wat ershed protection projects is a
multimllion-dollar undertaking. A multi-mllion dollar expense
may seem|like a ot of noney, but an analysis of the resources
at stake justifies the investnent. |In Novenber 1997, a team of
econoni sts at the University of Hawaii began a natural resource
val uati on of the Kool au Mountains watershed on the island of
OCahu. Their prelimnary econom ¢ analysis of the anmenities
provi ded by the Kool au Mountai ns wat ershed show an esti nated Net
Present Value (NPV) of $7.44 to $14 billion. (Roumasset, J. et.
al ., 1997).



7. It is inmportant and critical to the success of watershed
projects that they be supported by a conbination of funding
sources includi ng agency appropriations, grants, contributions
from public and private sources, | andowners, water purveyors,
and ot her beneficiaries of watershed protection prograns. As
wel |, a dedicated source of funding, whether it is a portion of
an existing tax or a new assessnent or tax on water use should
be considered. Funding through the general fund would be nore
equitable in distributing the burden of this tax on all water
users in the State, however it is acknow edged that general
funds are subject to changi ng budget priorities and are not a
source of dedicated funds.

8. There was agreenent that the Conveyance tax should be

| ooked at as a source of dedicated funding for watershed
managenent. Since 1993, two successful DLNR prograns have had a
dedi cated permanent source of state funding: the Natural Area
Part nershi p Program (NAPP), which provides state matching funds
on a 2:1 basis with private funds for the nanagenent of natural
resources on private | ands permanently dedicated to
conservation; and the Forest Stewardship Program (FSP), which
provides State matching funds on a 1:1 basis with private funds
for the forestry and forest nanagenent on private |ands for ten-
year periods. These prograns are funded by 25% of the
Conveyance Tax (HRS 247), which is levied each time real estate
property is bought or sold, with revenues deposited in the

Nat ural Area Reserve Fund. The nexus is clear for use of a
portion of the Conveyance Tax as the sale, devel opnent, and

i nprovenent of real estate in Hawaii puts additional pressure on
Hawai i *s water resources and increases the need and costs to

protect watershed recharge areas.



9. A wat ershed protection assessnment on all water users nust
consi der policy, |legal and equitable issues. There are serious
policy issues that must be addressed prior to the inposition of
any assessnent. Additionally, the legal issues on assessnent
versus taxation, equality and | egal nexus of the assessnent,
coll ection of a state assessnment by county agenci es nust be
addressed prior to the inposition of any assessnent. There was
consensus that any assessnent nust be fairly applied to al

wat er users, e.g. nunicipal, agricultural, mlitary, private

wat er systens.

10. The watershed protection assessnent should be based on a
conpl eted assessnment and prioritization of watershed and water
resource needs and issues, and an accountability plan for

expendi ng the funds. The plan should include options to fund

wat er shed protection activities.

In order to determ ne a sound basis for a watershed funding
assessnent for new watershed projects, a watershed protection
master plan that addresses watershed identification, watershed
project selection, project inplenmentation, prioritization and
shoul d be conpleted before the final funding needs and

assessnment nethods can be determ ned.
11. A commtnment to fundi ng watershed protection prograns
shoul d be provided by all beneficiaries including governnent

agenci es, | andowners, watershed partnershi ps and the public.

Recomendati ons for Foll ow Up Actions:

Act 152 sunsets in July 2002 and in the remnining year of this
Act, there are many objectives that could be conpleted to base a



nore t horough budgetary proposal to the |egislature. But this
woul d be subject to | egislative approval for additional
appropriations. The followi ng areas conprise potential next
steps for the watershed protection board. These neasures woul d
all require additional funding for the board.

1. Wat er shed Protection Board: The present board believes
that should the Legislature desire to retain the watershed
protection board and to extend its sunset date or elimnate the
sunset date conpletely that three areas need to be consi dered.
First, the conposition of the board should be reworked to

i nclude scientific, |andowners, and community nmenbers. Second,
the Legi sl ature nmust provide funding for additional work of the
Board. The board cannot continue to function w thout the
addition of staffing and other resources to properly get the job
done. Third, one of the major functions of the board is to
provi de coordi nati on between existing prograns to nmake sure that
resources are not wasted and to provide for the maxi mum

coordi nati on of many different existing prograns.

2. Compl ete the List of Critical Watershed Managenent Areas.

3. Conpl ete the Watershed Data Collection and Prioritization
Assessnment. Mdire work is needed to focus or “distill” the
criteria into their essential elenments and conplete the
wat er shed assessnent and prioritization process in a tinely

peri od.

4. Devel op a List of Tailored Watershed Protection Projects.
Once the prioritized list of critical watershed managenent areas
are identified, a secondary assessnent could eval uate the

potential effectiveness of each type of watershed protection



project that would be specifically tailored to the uni que needs
of each watershed managenent area. This step is critical to

effectively utilize the limted avail abl e fundi ng.

5. Secure a Dedi cated Fundi ng Source and Project Specific

Appropriations.

6. | ntegration of Various Watershed Efforts and Prograns.
There is a need to integrate all of these efforts into an
efficient and focused franmeworKk.

7. Devel op and | npl ement a Stakehol der Coordi nati on and

| nvol vement Pl an. A stakehol der and public participation
strategy coordination and i nvol venent plan should be done at the
critical and early stages of the formation of the plan.

| denti fy key stakehol ders whose i nput should be solicited early
in the process and at critical stages of the watershed

protection pl anning

2.0 Introduction

The Hawaiian |Islands are unique in their geol ogy, geographic

i sol ati on, species endem sm and their beauty. Rising 16,000

feet fromthe ocean floor at sea level, the tallest island rises
nearly another 14,000 feet nore, while the smallest barely tops
the surface. The Hawaiian archipelago is a 1,500-mle chain of
vol canic islands and atolls, created over nore than 20 mllion
years. Forned by vol canic eruption, shaped and nol ded by w nds,
wave action, erosion, rain and even ice, Hawaii is also unique
inits hydrologic qualities. Volcanic basalts include sone of

t he nost perneable formations on earth. G ven the steep



nmount ai nous terrain of nmuch of the islands, highly permeable
rocks and soils are very conducive to water recharge in sone
areas. |In other areas, denser |lava flows, ponded |ava, deposits
of alluviumor vol canic ash, or rifts and dikes help to contain
wat er, even creating warm high el evation bracki sh water pockets
in some places. Surrounded by water and bl essed with sone of
the wettest places on Earth', Hawaii nevertheless is located in a
fairly arid area, with rainfall in the open ocean surroundi ng

t he islands averaging only 25 inches to 30 inches per year.

The secret to Hawaii’s natural abundance of water lies in a
convergence of winds upon its richly forested nountains. The
key role played by Hawaii’s forests in supporting recharge has
| ong been recognized. In 1902, US Forester GM Giffith wote,
“Forest Protection neans not only increasing the rainfall, but
nore inportant still, conserving the water supply. The future
wel fare and agricultural prosperity of the Hawaiian |slands
depends upon the preservation of the forest.” Hawaii’s native
forests in particular have evolved into efficient ecosystens
that capture and store appreciably nore water than any other
natural mlieu. The forested watersheds, both native and non-
native, are vital recharge areas for Hawaii’s underground

aqui fers and a dependabl e source of clean water for its streans.
Fresh water is not an infinite resource and its high quality,
gquantity, and sustainability are essentially linked to the

exi stence of forested watersheds.

At the turn of this century, public and private concerns hel ped
set-aside over 1.8 mllion acres of forest cover into forest

reserves further protecting Hawaii’s water resources. Today,

! Mount Waialeale on Kauai receives over 400" of rain per year.
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Hawaii has the 11'" | argest State-owned forest and natural area
reserve systemin the United States. However, our forested

wat ershed is declining in both area and quality. Invasive
weeds, such as M conia cal vescens, arguably responsible for the
deci mation of two-thirds of Tahiti’'s forested watershed,

Ti bouchi na herbacea and others are spreading. Feral animals
have tranpled |large tracts of forest, |eaving areas that once
boasted rich cover, noist soils and good absorptive capabilities
now rel atively bare, with hard-packed soils that pool water and

contribute to erosion and run-off.

During the 2000 | egislative session, the State Legislature in
its wisdom found that Hawaii s forested uplands are critical
for a dependabl e supply of clean fresh water, and requested

rel evant public agencies to devel op a watershed protection
master plan. This report conplies with Act 152, Session Laws of
Hawai i (SLH), 2000 and covers specific topics relating to
wat er shed protection as well as recommendati ons for a watershed
managenent approach to ensure that Hawaii’s future generations
have access to the quality and quantity of water that we all

have enj oyed over the past 100 years.
2.1 ACT 152

Act 152 (See Appendi x 1) established a seven-person watershed
protection board (WPB), under the Departnent of Land and Nat ural
Resources (DLNR), and conprised of the chairpersons of DLNR and
Department of Agriculture, a representative fromeach County
wat er agency and fromthe U S. Mlitary. The WPB was charged to
devel op a watershed protection master plan to include:

11



(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

| dentification of potential watershed managenent areas

to be protected;

Devel opment of criteria for eligible watershed
managenent projects;

Devel opment of procedures and criteria for selecting

el i gi bl e wat ershed nmanagenent proj ect s;

Desi gnati on of watershed managenent projects,
i ncludi ng the amount of funds needed for such

pr oj ect s;

Devel opment of an inplenentation plan for those

desi gnat ed wat ershed managenent proj ects;

| dentification of potential sources of funding,
i ncludi ng appropriations, assessnments, contribution,
grants, donations from public and private sources, and

recomendati on of fundi ng sources;

Anal ysis of problenms and issues encountered in the
equi table |l evy, assessnment, and collection of the

wat ershed protection assessnent on water users; and

Any ot her issues designated by the board. The board
was charged to submt the watershed protection master
plan to the |egislature no |later than June 30, 2001.
Act 152 sunsets on June 30, 2002.



2.2 Planni ng Approach

Act 152 established the objectives identified in Section
2.1, but did not legislate (or fund) the process by which
the WPB shoul d proceed to carry out these duties.
Therefore, the WeD initially had to identify the resources,
pl anni ng approach, and procedures to be used to devel op the
wat er shed protection master plan. Major issues that needed

to be determ ned incl uded:

Defining the Scope of the Watershed Protection Master Pl an.
| denti fying the nethodol ogy and resources by which the plan
woul d be prepared.

Determ ning the schedule for conpleting the various work

el ement s.

At a May 2000 neeting, DLNR and the County water board directors
di scussed how to proceed with the project. Options considered
included hiring a consultant, to be funded by contributions by
the County Water Departnments to supplenment any DLNR funds that
could be allocated to the project, or conpiling the nmaster plan
usi ng avail abl e and in-house resources of the involved agencies.
Due to time and funding constraints, it was eventually agreed
t hat DLNR and water board staff would provide in-house staff
resources and rely on conpiling existing information on
wat er shed nanagenent in Hawaii to prepare the watershed
protection master plan. In July 2000, the WAatershed Protection
Wor ki ng Goup (WPWG) was formed fromthe rel evant participating
agencies to begin the planning process for the master plan.
The WPWG had significant discussion on the focus and scope of

the master plan mandated in Act 152. Act 152 focuses prinarily

13



on the need for protection of forested watersheds for the
enhancenment of aquifer recharge and stream flow. The

| egi sl ation specifically “recognizes that fresh water is not an
infinite resource and that its high quality, quantity and
sustainability are essentially linked to the existence of
forested watersheds.” Act 152 also calls for the devel opnent of
a wat ershed master plan.

A significant issue that required early resolution was whet her
the master plan should solely be a plan for forested nountain
recharge areas or expanded to include the nmakai watershed areas
as well as polluted runoff control for streanms and coast al
waters. Act 152 does not limt the master plan to forested
wat er sheds, nor preclude the master plan from enconpassing the
entire watershed, fromthe nmountains to the sea or the Ahupua a
| and di vi sion concept.

In light of the nultiple constraints of funding, data
availability, and the mandated short time franme for conpletion
of the master plan report to the Legislature in July 2001, the
WPWG recormended, and in April 2001 the WPD agreed that a phased
approach woul d be necessary. The phased approach woul d all ow
the initial report to focus in on achievable targets based on
the priority identified in Act 152 of the forested recharge
areas. Expanding the watershed master planning effort to
include the entire Ahupua a would be the focus of a subsequent
master planning effort. Utimtely, a total of four phases have

been identified, as foll ows:

Phase 1 Framework for the Watershed Protection Program

14



Phase 2 \WAtershed Assessnent and Prioritization (Mauka
Ar eas)

Phase 3 Watershed Master plan for the Mauka Areas

Phase 4 \Watershed Master Plan for Mauka and Makai Areas
(Ahupua’ a)

Several factors point to the need to begin with the mauka
reaches. Utimtely, the health of the entire systemrelies on
the flow of clean water, which flows mauka to makai. The mauka
reaches, however, could be equated to the foundation of the
system and before addressing the many and di verse needs of the
rest of the system it is fundanentally inportant to take care
of the foundation. O her inportant considerations include
recognition that watershed basins, as defined by drainage
regines are joined at the top of the nountain, and threats to
intact systens at these elevations can affect nultiple
“wat er sheds” or ahupua’a. The mauka forests arguably harbor the
nost remaining intact native communities. Finally, the nmauka
wat er sheds are the nost critical for maintaining and supporting
the continued stream flow and ground water recharge for the

i slands. This four-phased approach will provide a conprehensive
exam nati on of potential watershed projects statewide. This
proposal is not intended to preclude or |limt the presence of
exi sting watershed partnership activities or projects.

It is inportant to explicitly state and reinforce to the many
st akehol ders and constituents interested in watershed
managenent, that many issues, particularly those of the nmakai
reaches of the watershed, are not specifically addressed in this
plan. It is hoped that these issues will be addressed in phase
|V of the masterplan.

15



Phase | will address the specific items in Act 152, but it wll
al so provide a framework that can be used to guide the survey,
assessnent, and stakehol der involvenent that is necessary to
devel op the conprehensive nmaster plan in a subsequent phase,
shoul d funds becone avail able. The phased approach will also
recognize the limtations of the exiting data to adequately
assess the health of each watershed, and the tinme and resources
i nvol ved to conduct a thorough assessnent. The wat ershed master
pl an shoul d provide a framework that not only protects forested
wat er sheds, but al so recogni zes the inportant inter-relationship
that the entire watershed “ahupua a” has on our groundwater
aqui fers, streans and near shore waters. Beyond Act 152,
expandi ng the wat ershed master planning process to enconpass the
entire watershed or ahupua’ a, would necessitate the
participation from other agencies, including those with program
responsibility for polluted runoff control under the Coast al
Zone Managenent and the Soil Conservation and Cl ean Water Acts.
Utimately, there will need to be a holistic approach that has
the potential to gain broad financial, agency and community

support.

If the WPB is to continue this planning effort, it will need
staff support. A watershed protection partnership coordinator
woul d advise WPB, help pull the planning together incorporating
scientific methodol ogies, soliciting stakeholder and community
participation, and |liaisoning with existing watershed
partnerships. Again, this proposal does not intend to interfere

or inpede existing watershed partnership.
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3.0 Hawaii’'s Forested Watersheds

The Hawai i an archi pel ago consists of 132 islands, islets, and
reefs extending for 2574 km from nort hwest to southeast in the
Paci fic Ocean between about 19 and 22 degrees N latitude. The
ei ght mmj or islands have a total |and area of approxi mately
17,000 square kilonmeters (Juvik and Juvik, 1998). The climate
is subtropical with tenperatures ranging from bel ow freezing on
the tops of the higher volcanoes to 36 degrees C at sea |level on
the | eeward (south and west) coasts. The dom nant rainfall
pattern is established by the trade winds that rel ease their
noi sture as they reach the steep volcanic mountains. As a
result, the greatest rainfall occurs on the wi ndward (east and
north) sides of the islands. The w nds becone warnmer and drier
and rainfall | essens as one proceeds down the nountains and onto
the plains on the | eeward sides of the islands, producing a
sem-arid climate in many areas. The interaction between

t opography and wi nd patterns al so produces |arge variations in
rainfall over relatively short distances and el evation
gradients, fromas |low as 250 mm annually on the | eeward coasts,
to as high as 11,300 mm annually in wi ndward nountai n areas

(G anbel l uca and Schroeder, 1998).

Since the islands are nountainous and of limted size, nost
wat ersheds are small, and streanms tend to be short and fl ashy.
Nearly all streans are rain-fed, originate in steep terrain in
t he mountains, and flow quickly to the sea. Perennial streans
and small rivers partially fed by seepage from perched
groundwat er resources exist on the ol der islands of Kauai and
OGahu. However there are fewer perennial streans on the younger

i sl ands of Maui and Hawaii and on the small er islands of
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Mol okai, Lanai, Kahool awe and Nii hau. Perenni al streans are

also rare on the | eeward sides of all islands (Franco, 1995).

The secret to Hawaii’s natural abundance of water lies in a
convergence of winds upon its richly forested nountains.

Nort heasterly trade wi nds gain noisture and warnth as they flow
for thousands of mles over the tropical Pacific. As these

wi nds reach the islands they are deflected up slope, cooling as
they rise and causing noisture to condense. From equatori al
regions to the south, air heats and rises, flowng toward the
pol es. Meanwhile, high, cold air from Pol ar Regi ons sinks and
flows toward the equator. High elevation cool wi nds traveling
fromthe northeast subside toward the ocean surface. This
subsiding air forns a | ayer that blocks the rise of the trades
up the mountains. The result is a subsidence inversion known as
the trade inversion. This trade inversion results in a |ayer of
warmer air between 4,800 and 7,000 feet. Wen the warm

noi sture-1l aden trades rise up the nountains, this inversion

| ayer holds down the rising air. This convergence of noisture-

| aden air |leads to the condensation and rel ease of nvisture.

If not for Hawaii’s mountain forests, nost of this noisture
woul d sinmply run off immediately to the sea. Instead, as this
nmoi sture condenses it adheres to thousands of stens, |eaves,
twigs, lichens and other surfaces in the watershed. The nulti-
| evel ed, thickly vegetated nature of Hawaiian cloud forests
provi des abundant surface area to help capture and collect |arge
anounts of water. The npbsses, |lichens, ferns, leaf litter and
soils of the forest floor also help to increase collection and
storage value of the forest. The m st-laden air surrounding the

forest, and the abundant shade fromnultiple |Ievels of
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vegetation, help to decrease evapotranspirative | osses that

woul d normally occur in a warm highly vegetated region.

By breaking the inpact of heavy rains, holding | arge quantities
of water with surface tension and absorption and thus allow ng a
sl ower, nore nanageabl e inpact to the ground via stem and | eaf
drip, Hawaiian cloud forests not only reduce the erosive inpacts
of freshets, but al so enable higher and nore sustained
quantities of recharge. The sponge-like ability of the npbsses
and fern layers, as well as root-zone soil strata help to
facilitate recharge and m nim ze water |oss during dry periods,
hol di ng moi sture and keeping the ground shaded.

Hawai i’ s watershed forests contribute to the high quality of the
i slands’ waters. Forests have been conpared to the kidneys in
t he body, which filter inpurities out of the blood. Particles
are renmoved by adhering to | eaves, stens and soils. Leaves or
root systenms can absorb certain conmpounds, especially nutrients.
Leaf matter and well -graded soils also help filter particles of

wat er .

The effects of Hawaiian forests on island recharge are profound.
Take for exanple Lana i, one of the |east forested of all the
main islands, with relatively low rainfall and a sustai nabl e
yield of only 6 mllion gallons per day (ngd.). A 1967 State
Land Bureau study investigated soils and vegetation on Lanai hal e
and concl uded that they were nore typical of an area receiving
60 inches a year of annual rainfall than of the 35-40 feet that
actually fall on Lanai hale. WMre recently, A Nunerical
Groundwat er Model for the Island of Lana i, Hawaii (Hardy, 1995)
estimted that over 65% of the recharge in the primary high

| evel aquifer for that island was attributable to fog drip, and
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that the loss of fog drip from Lanai hale would lead to the | oss
of over 50% of the water |levels of that aquifer, essentially the
only viable water source for the island. Lana i is unusually
dependent upon fog drip. Estimtes from studi es el sewhere
indicate that fog drip interception by mountain forests increase
precipitation as nuch as 30% and recharge by 10-15% These
nunbers are still substantial.

3.1 Historic |Inpacts

Wat er shed managenment in Hawaii began with the original
settlenment of the islands. Many schol ars believe that the first
i nhabitants arrived in Hawaii fromthe Marquesas |slands between
300 and 600 AD, although Hawaiian oral tradition indicates it
may have been as early as the 1st century AD. Archeol ogi cal
evi dence suggests that the early mgrants settled al ong the
coasts near freshwater resources, primarily in the w ndward
val l eys, and practiced a m xture of shifting cultivation
agricul ture-and-subsi stence fishing (Kirch, 1985). By 1100 AD
and perhaps earlier, a distinctive Hawaiian cul ture had evol ved,
characteri zed by vill age-based settlenments in the w ndward

vall eys of all islands. There is also some evidence of at |east
sporadi ¢ use of |eeward areas (Kirch, 1985). During this tine,
soci al organi zation and resource managenent was dom nated by
extended fam |y groups who |ived and worked cooperatively under
the | eadership of respected elders. The conmunity nade resource
managenent deci sions including water managenent. As popul ations
continued to increase, nenbers of a given famly group dispersed
across the | andscape fromthe coast up into the upland areas
while maintaining famly ties and resource sharing

relati onships. This systemeventually led to the devel opnent of
| and units called ahupua a (Hitch, 1992).
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By the time of Captain James Cook's arrival in the Hawaii an

| slands in 1778, the original forests, especially in the

| o ands, had been greatly altered by over 1,000 years of
intensive agriculture and certain introduced plants and ani mals
brought by the Hawaiians. Wth European contact, these inpacts
and changes accel erated dramatically and spread into the
mountain forests with new agricultural and forest uses,

i ncreased popul ati on pressures, and the introduction of nore
damagi ng plants and aninmals that nultiplied unchecked throughout

the forests.

Two specific activities had severe negative inpacts on |and and
wat er resources: the sandal wood trade and the introduction of
grazing |livestock. Sandal wood (Santalum spp.) is a small tree
or shrub that grew in the dry and sem -dry forest areas on al
the major islands. The wood of these trees is aromatic and was
in demand in China for use as incense and in ornanmental carving
and cabi network (Degener, 1930). Fur traders on their way from
Al aska and the Pacific Northwest to China started taking on
sandal wood in Hawaii and an extensive trade had devel oped by the
early 1800's. Until the death of Kanehaneha | in 1819, the
sandal wood trade was a nonopoly of the king who decreed that
only mature trees be harvested in order to insure continued
avai lability of the resource (Cox, 1992). However, under

Li hol i ho (Kanehaneha I1), the trade opened to other chiefs, and
in 1826 even commners could privately cut and sell wood. The
openi ng of the sandal wood trade and the growi ng desire of
Hawai i ans for foreign goods, led to the near total destruction
of sandal wood forests by 1845 and the correspondi ng degradation
of wat ersheds where they were found (Degener, 1930; Hitch,
1992).
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Even nore extensive and ongoi ng resource degradati on was caused
by the goats, cattle, pigs and sheep that were introduced into
Hawaii by visiting sea captains before the end of the 18th
century. Initially, harvest of these animls was forbidden by
Ki ng Kamehaneha I. As a result, animal popul ations increased
qui ckly, and both feral and sem -feral ungul ates caused
significant damage to native forests and grasslands. The end of
the kapu systemin 1819 all owed harvest of these aninmals, and
the arrival of whaling ships increased the demand for cattle for
provi sions. However, livestock damage to native forests and to
wat er sheds t hrough overgrazi ng and erosion of steep slopes was
recogni zed as a severe problemthroughout the 19th century (Cox

1992), and remmins a problemtoday.

3.2 Early Watershed Managenment Prograns and Legi sl ation

The traditional ahupua a system of watershed managenent

recogni zed the need for maintaining an intact and functioning
ecosystem fromthe highest mauka reaches to the reefs makai.
However, this system al so recognized in practice the fact that
appropri ate managenent and use of the watershed varied with

| ocation and el evation. Upper reaches were often reserved for
i nfrequent gathering and sacred uses. Certain activities, such
as fire building, were kapu in the upper forests. \Wile the

| oner reaches supported taro lo i, residences, fishing and other
uses, the upper reaches were wao akua, the sacred hone of forest

pl ants and ani mal s.

I n 1859, the Hawaii an Kingdom | egi sl ature passed “An Act to
Aut horize the Mnister of the Interior to Take Possessi on of

What ever Land and Water may be Required for use of the Honol ulu



Water Works”. This Act, coming in response to a | oom ng water
crisis in urban Honolulu, marked the first tinme that the
government asserted ownership and direct responsibility over the
managenent of water resources (Cox, 1992). The distribution of
wat er resources was becom ng an issue throughout the Kingdom as
evi denced by the establishment by Royal decree of |ocal water
ri ghts comm ssions on all islands in 1860. The water

comm ssions existed until 1907 when, under the territorial
governnment, they were abolished and their functions transferred
to circuit court judges (W I cox, 1996).

Al t hough sugar had been cultivated by native Hawaii ans since
ancient tinmes, and efforts to comercially cultivate sugar in
the islands had started as early as 1835, the industry did not
take off until the passage of the Reciprocity Treaty between the
United States and the Kingdom of Hawaii in 1876 (Morgan, 1948).
The Reciprocity Treaty all owed Hawai i an sugar to be inported
into the United States duty free and effectively opened the
mar ket to Hawaii producers. Sugar requires |arge amounts of
bot h water and sunlight for optimum production. So, sugar

pl anters sought perm ssion to construct irrigation works,

| ocally known as ditches, to divert water from w ndward sources
to prinme cane lands in | eeward areas. This process was
facilitated by the passage in the Kingdom | egislature of “An Act
to Aid in the Devel opment of the Resources of the Kingdoni in
1876. This Act enpowered the government to issue |licenses to

i ndi vi dual s and conpanies for the capture and use of resources,
i ncluding water, for the “public good”. [In addition, the

| egi sl ature passed “An Act to Regul ate the Passage of Water over
the Lands not Benefitted Thereby” that allowed an individual or
conpany to petition for right-of-way to nove water over

another’s land. Later in this same year, the, first license to
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capture and divert water for irrigation was issued to Al exander
and Baldwin for the construction of the East Maui Irrigation
Ditch (WIcox, 1996).

WAt ershed protection and restorati on became increasingly
inportant in the |ater decades of the 19th century. In addition
to the sandal wood trade and grazing |ivestock managenent,

anot her factor that contributed to forest destruction,
particularly in the later part of the 19th century, was the
harvest of wood for fuel on sugar plantations. However, nost
pl ant ati ons had switched to coal and cane residue by the 1880's,
so wood cutting ceased to be a major problemafter that tinme
(Cox, 1992).

I n 1860, concern over the fresh water supply for the grow ng
city of Honolulu, sparked the first public expression of

awar eness of forest degradation and its negative inpacts on
wat er supply. In that year, the Kingdom | egislature passed an
act that protected all governnent |ands at the sources of
streans on the south side of Oahu from degradati on by inposing
strict fines on the owners of animals trespassing in these areas
(Wlcox, 1996). This was followed in 1876 by the passage of *An
Act for the Protection and Preservation of Wods and Forests”

t hat authorized the Mnister of the Interior to set aside and
protect woods and forest |ands that were val uable either as
wat er sheds or sources of tinmber. It also authorized the
appoi nt ment of a superintendent to adm nister the resulting
areas (Cox, 1992).

The need for sugar irrigation water was the driving force behind
nost subsequent wat ershed managenment activities. By the |ate

19t h century, the mmjor sources of irrigation water had been
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identified and had either been exploited or plans had been nade
for their devel opnent. As a consequence, concern shifted from
the identification of new resources to the preservation of

exi sting ones through watershed protection (Cox, 1992). A
nunber of planters on several islands took direct actions in the
early 1880's to preserve or restore forest |lands, and the first
maj or governnent tree planting effort also occurred in 1882 with
the planting of over 50,000 seedlings on the hills above
Honol ul u (Cox, 1992).

Progress was al so made on the policy front in the Hawaiian

Ki ngdom government with the appointnment in 1887 of “forest
keepers” for the island of Maui, followed in 1893 by the passage
of legislation creating a Bureau of Agriculture and Forestry and
hiring a conmm ssioner to head it (Cox, 1992). The first
conm ssi oner, Joseph Marsden, quickly devel oped and generat ed
support for a fencing programon the islands of Hawaii and Mau
to protect forest areas fromlivestock. The Board of
Agriculture and Forestry al so conmm ssioned a survey of forest
ands in 1899 to identify areas where fencing and other actions
were needed. Other private interests, including several

pl antati ons and the Bishop Estate, set aside |arge tracts of

| and for watershed protection. The Hawaiian Sugar Planters
Associ ation (HSPA), founded in 1895, was also active in
conservation issues and pushed for stronger conservation

| egislation in order to insure a steady supply of abundant water

for its menber plantations.

Partially in response to sugar industry |obbying, in 1903 the
territorial legislature passed Act 44 that conplenented the
Forestry Act of 1876 and facilitated the devel opnent of forest
reserves (Cox, 1992) (See Appendix 2). By 1914, when Ral ph
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Hosner, the first territorial forester of Hawaii, returned to
the continental U S., nearly one-quarter of the land area in
Hawaii was officially in forest reserves, including nost areas
of highly sloping | and and nost maj or water recharge areas (Cox,
1992). The first decade (1904-13) saw the establishnment of
thirty-seven forest reserves totaling nearly 800,000 acres of
state and private land. Private |and was voluntarily
“surrendered” to the Territory for watershed purposes and

| andowners received property tax exenptions.

A primary nmanagenent goal was the exclusion of livestock from
the native forests. The program was expanded in 1907 by a
hunting |license programto enlist the help of the general
public. Along with the fencing and elimnation of feral

i vestock cane tree planting and fire control programns.

Ref orestati on began before 1900 in the valleys behind Honol ulu
and reached a peak during 1935-41, when an average of nearly two
mllion introduced trees were planted annually in the forest
reserves. By the advent of World War Il, the forest reserve

system i ncluded one-quarter (1.2 mllion acres) of the |land area

of Hawaii. Most severely eroding areas had been reforested, and
feral livestock nunbers were at manageable |evels. Water was
still the nost inportant product of the forest reserves, but

their potential to provide other benefits becane recogni zed.

After World War I, the plantations and associ ated wat er
conpani es continued to construct and maintain irrigation
structures, and the territorial government continued its

wat ershed protection efforts largely focused on nmanagi ng the
establ i shed forest reserve lands. The 1957 Territori al

| egislature laid a further foundation for watershed management

pl anning in Hawaii by establishing Forest and Water Reserve
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zones regul ated and adm ni stered by the Territory. By the late
1970's, Hawaii statutes provided for the creation of county
boards of water supply and descri bed their powers and duties.
CGeneral ly, these boards were charged with the task of providing
current and prospective donestic water supply needs. However,
many agricultural and industrial water consumers with private
wells, including mlitary bases, didn't fall under the inmediate
jurisdiction of the boards. The County Boards of Water Supply
were basically responsible for their county’s supply of donestic
wat er, but they also supplied water for commercial, industrial

and sonme agricul tural uses.

The Groundwat er Use Act of 1961 (Hawaii State Legislature, 2000,
Chapter 177) had given the State Board of Land and Nat ur al
Resources (BLNR) broad powers and responsibilities to oversee,
manage, and control all groundwater uses statew de, including
the authority to regulate the use of groundwater in areas

desi gnated by the board as bei ng endangered or likely to becone
endangered by excessive or inproper use. The State’'s role in
managi ng and protecting natural resources was reiterated and
reinforced in 1978 by the Hawaii State Constitutional Convention
(Con-Con). Anmendnents fromthe Con-Con defined new
constitutional obligations and responsibilities in managi ng and
pl anni ng growt h and devel opnent. One of these anmendnents
mandat ed the | egislature to create a new water resources agency
(the State Water Comm ssion) whose role was to protect, nanage

and regul ate water resources.

I n August 2000, the Hawaii Suprenme Court in a |landmark case for
water law in Hawaii and nationally, ruled that all water
resources of the State of Hawaii are subject to the Public Trust

Doctrine. The Public Trust Doctrine provides speci al
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consideration for three trust purposes: donmestic water use,
streamrestoration, and traditional and customary practices of
native Hawaiian. 1In re Water Use Permt Applications, 94 Haw.
97, 9 P.3d 409 (2000).

3.3 Current Threats and Managenent Needs

Today, Hawaii has the 11th | argest state-owned forest and
natural area reserve system (approx. 700,000 acres) in the
United States. This is augnented by a simlar acreage of forest
land in private ownership, and an additional 150,000 acres
within federal jurisdiction (national parks, national wldlife
refuges, mlitary training areas). The forest reserves and mnuch
of the watershed within the conservation districts are in good
hydrol ogic condition. Hawaii's |ong-standing policy of
wat er shed protection has resulted in dramatic inprovenents from
t he degraded conditions that prevailed at the turn of the

century.

Al t hough we are reaping the benefits of past investnents made in
al nost 100 years of successful forest watershed managenment in
Hawai i, we no | onger have a managenent programto assure we wl |
have an effective forest watershed for future generations.

Noxi ous weeds |i ke M conia, have already established popul ati ons
in our nmountain watersheds. Wth new federal and state species
protecti on mandates as well as increased recreational denmands,
the State's budget for forestry and watershed resource
managenent i s now spread over a nmuch larger set of issues. As a
result, public investnent in watershed nmanagenment has

di m ni shed, at the sanme time our comunity's demand for water
resources and attendant watershed val ues has increased

dramatically. Private | andowners own half of the remaining
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forested lands in Hawaii, and there are few incentives for them
to protect these areas

Despite active and effective managenent efforts, these
wat er sheds face varying degrees of crisis which existing funding
structures are not able to nmeet. For exanple, in East Maui,
satellite popul ations of Mconia, the plant arguably responsible
for the loss of two-thirds of Tahiti’s watershed, have recently
been found to be spreadi ng outside the core popul ati on treatnent
area. The extent of this spread has recently been discovered to
be much nore severe than previously believed, and | ack of
sustai ned funding could result in permanent damage to the
wat er sheds on Maui .

4.0 Current Watershed Managenent Approaches and Projects

Components of a Watershed Managenent Program - A healthy

forested watershed is no accident. An integrated managenent
program may include all of the following activities: fire
control and prevention; stream nonitoring; reforestation;
detection and rapid response to renove invasive weeds;
nmonitoring for pest insects and di sease; maintenance of trails
and accesses for public hunters; fencing and ani mal renoval in
priority watersheds; and public education & vol unteer prograns.
It should include good science and conmmunity invol venment,

i ncludi ng capacity building for citizens.

4.1 Managenent Conponents

WAt er shed Resource Monitoring - It is inportant to establish a

basel i ne survey of the resource and sone clear neasure of the

water quality and quantity within the watershed. Measures of
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forest health and species diversity are al so essenti al.
Hydr ol ogi ¢ data collection and nonitoring are essential to gain
an understanding of the nature and extent of water resources, to
protect limted water resources from depl eti on and

contam nation, and to assess the success of various nmanagenent
options to protect and restore water resources. Long-termdata
col l ection provides val uabl e i nformati on about the behavi or and
response of water resources to various stresses, such as ground
wat er withdrawal s, droughts, and deforestation or changes in
forest vegetation.

Precipitation is the major variable affecting the hydrol ogic
cycle of a watershed. In Hawaii, nost precipitation falls in
the formof rain. Rainfall is neasured in rain gages, which may
be of a recording or non-recording type. Non-recording rain
gages are sinply cylinders that nmeasure the total anount of
rainfall during an interval and nust be enptied regularly.
Recor di ng gages register not only the anount of precipitation,
but also its timng and intensity. Because the pattern of
rainfall largely affects stormrunoff, base flow, and ground
wat er recharge anounts, recording rain gauges yield the nost
val uabl e data. Al so, because rainfall varies spatially, severa
gages are desired to better estimate the total rainfall input to

a wat ershed.

Each year, the Conm ssion on Water Resources Managenment (CWRM
enters into a cooperative agreenent with the U S. Geol ogi cal
Survey (USGS) for the inventory and investigation of Hawaii’'s
wat er resources. Under this agreenent, the USGS coll ects basic
hydr ol ogi c data and conducts area water resource investigations.
The two primary goals of this cooperative agreenent are: 1) to

col l ect nmeaningful and useful surface-water, ground-water, and



rainfall data that aid the CWARM in their decision-naking
process; and 2) to provide long-term water resource baseline

data for the State of Hawaii .

In a watershed, ground water and surface water are often
directly connected, with water flow ng back and forth from one
resource to the other over time. The need for integrating
surface and ground water is clear since the quality of ground
wat er contributes to the general condition of a watershed and
may serve as a nmedium for transporting pollutants to surface
waters. Simlarly, pollutants introduced into a streammay find
their way into the underground aquifer. Gound water protection
presents chall enges that differ fromthose encountered in
protecting surface waters, such as transport mechani sns and
resource boundaries — aquifer boundaries often do not coincide
with watershed boundari es and may span several watersheds.
Therefore, a truly conprehensive nonitoring approach nust be
desi gned to address specific questions about ground water in

addition to surface water.

Al t hough there are many factors that contribute to the overal
health of a stream one of the basic factors is adequate stream
flow Surface water data are vital to determ ne the flow

requi renents necessary to support instream uses, such as
fisheries, wildlife, aesthetic, and recreational uses. Stream
flows are neasured by establishing a relationship between the
stream water |evel, or stage, and the velocity of flow through a
cross-section of the stream Commonly, water |evel recorders,
consisting of a float, counterweight, and either electronic or
paper chart recorders, are installed in a gauging station to
obtain a continuous conplete record of discharge. Fromthis

conplete record, instantaneous or nean di scharges may be
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conputed for any tinme, or any period of time, during the period

of record.

G ound water data are collected fromwells. Oten, a network of
observation wells my be installed to establish ground water
trends, novenent, and other aquifer characteristics. Wter

| evel records are obtained fromdirect measurenents using a
steel tape, digital or electronic record froma water-stage
recorder. For the purposes of aquifer protection, the nost

val uabl e data are collected from deep nonitor wells, which
penetrate the entire freshwater |l ens and extend into the salt
wat er at depth. Data from deep nonitor wells provide insight
into ground-water recharge rates and aquifer sustainable yields.
Conti nuous neasurenents are taken throughout the water colum to
obtain a conductivity profile, which enables CWRM to track the
expansi on and shrinkage of the freshwater | ens and novement of
the m d-point of transition zone (defined as 50% sal twater and
50% freshwater). Wth adequate deep nonitor well data, trends
can be established and the ampunt of water that can be taken
wi t hout inpairnment of the aquifer can be bracketed. Ideally, at
| east three deep nonitor wells should be installed in each
aqui fer, a makai, m dway, and a mauka well, to allow a cross-
section of the aquifer to be nmade. Under the USGS contract,
ground water |evels and chlorides will be collected at 120

stations.

In addition, CWRM has initiated its own deep well nonitoring
program Site selection is guided by county |and use plans and
county water use and devel opnent plans. 1In 2000, the CWRM
conpleted two deep nonitor wells, one on OGahu (Wai mal u Aquifer
System Pearl|l Harbor Sector) and the other on the Big Island
(Keahou Aquifer System Hualalai Sector). Two nore deep nonitor



wel I's, on Maui (Honokowai Aquifer System Lahaina Sector) and a
second Big Island well (Keahou Aquifer System Hual alai Sector),
are currently under construction. A baseline survey of the

wat er shed condition and sone clear neasure of the water quality
and quantity within the watershed is needed. Measures of forest

heal th and species diversity are al so essenti al.

It is also inportant to note that each of the county water

departnents have their own ground and surface water nonitoring
program The counties have installed deep nonitoring wells on
each island and all of the counties have their own agreenent for
further hydrol ogical studies with the USGS. Taken as a whole,
the counties expend approximately seven mllion dollars per year

on these nonitoring and watershed activities.

Feral Animal Control - Feral aninmals (escaped donestic ani mals)

are the nost conspicuous threat to Hawaii’'s forested watersheds.
There were no large |and mammls in Hawaii before man arrived.
For mllions of years, native forests evolved w thout any need
to devel op defenses (such as thorns or poisonous sap) against
grazing or browsing animals. Pigs, goats, feral cattle, and
ot her hoofed animals that go wild in Hawaiian forests have only
one predator (people!) and an anple food supply. As a result,
t hey have destroyed | arge areas of forest over the past 200
years. Where they root up soil and damage vegetation, erosion
is hastened and non-native weed spread is pronoted. This
erosion not only reduces the ability of the forest to conserve
rainfall, but also carries silt to the ocean where it danmges
coral reefs and fisheries. Control of feral animals in key
wat er sheds has been a priority of Hawaii's forestry prograns
since their inception in 1903. 1In renote regions where hunters

sel dom venture---serious damage is continuing today, especially



by feral pigs. 1In nore accessible regions at the edges of the

wat er shed, feral animals are inportant resources for hunters.

Smal | er aninmals al so may becone serious pests in the watershed.
Rats, feral cats and dogs, m ce, nongoose, and certain non-
native birds are established on East Maui and are known to
destroy or conpete with native species. East Maui narrowy
escaped one establishnment of rabbits during 1989-1991 when a
carel ess pet owner released six rabbits near Hosmer Grove in
Hal eakal a National Park; the Park, in what was fortunately a
hi ghly accessi ble area, eventually renmoved 100 rabbits through
an intensive eradication program Wthout pronpt eradication,
there is little question that rabbits woul d have nunbered in the
mllions on East Maui by 1994.

An ani mal control plan should provide a bal anced strategy that
i ncludes public hunting opportunities in accessible areas as
wel|l as effective protection of renote or sensitive parts of the
wat ershed. This entails an assessnent for the need for trails,
roads or other access inprovenents in hunting areas as well as
mnimzing liability and other concerns for private | andowners.
A coordi nated fencing and animal renoval strategy for renote or
sensitive watershed areas should be conpleted. Specific
managenent units are identified based on topography and ot her
natural features. The strategy should specify fence routes and
costs, timetable and costs for systematic treatnent of
managenment units. It should also describe the systens that w |
be put in place to nonitor animl activity and gauge the
effectiveness of these prograns. This nonitoring will be used
to i nprove managenent nethods as the project grows. A plan

shoul d al so lay out a program of public information, regul atory



and other nmeasures to prevent the introduction of new pest

animals to the watershed area.

Non- nati ve Weed Control - Although many beneficial non-native

pl ants have been introduced to Hawaii, a nunber of serious weeds
have al so invaded native watersheds and threaten their
stability. Weds are a serious problem because they displ ace
native plants, dimnish habitat for the native aninmals that rely
on native vegetation. Sone weeds displace econom cally or
culturally inportant native plants, or convert beautiful forest
areas into inpassable, thorny tangles. OQhers pronote wildfire.
Many weeds gain a foothold in the forest by sprouting in areas
opened up by feral animals, making feral animal control a
necessary starting point for any serious weed control program
O her weeds may be spread by birds, or by hikers or vehicles

that enter the forest with mud and seeds from ot her areas.

Control methods for weeds include manual pulling, chem cal
treatnment, and biological control (the use of insects or

di seases fromthe weed' s honeland to control the weed in
Hawaii). For several inportant weeds, no effective contro

met hod currently exists for large infestations. It is inportant
to invest in measures to prevent additional noxious weeds from
becom ng established in the first place, and to support |ong-
termresearch prograns to inprove control nethods. One of the
maj or threats today is Mconia, which has taken over 60% of
Tahiti's rain forests, turning nulti-layered diverse native
forests into single species nonocultures prone to |land slides.
| nci pient M coni a popul ati ons have been cleared from Gahu and
Kauai, but nore aggressive and sustained efforts are needed for

Maui and Hawaii .



A weed control plan should provide a strategy to prevent new
weeds from entering the watershed area, and will target those
speci es that pose the greatest threat. The plan should describe
a systemfor informng the public of weeds to watch for, how to
report new infestations, and contingency plans for quick renoval
of reported infestations. For established weeds, a plan shoul d
determ ne which species nerit control work and will develop a
coordi nat ed i nteragency approach for controlling these. As in
the Feral Animal Control program the plan should also identify
clear methods for nonitoring the success of weed control efforts
to aid in refining managenent techniques. It will identify
probl em species for which no effective control nethod exists,

and set priorities for research to devel op inproved nethods.

Pol | uti on Runoff Managenent-Ala Wai WAt ershed Program

In addition to watershed partnerships, there are other
partnership efforts that are underway including the Al a Wi

Wat ershed Program which is a conmunity-based program

spear headed by the Ala Wai Watershed Association (AWM). The
AWM is a community-led group with EPA and State funding for the
pur pose of pronoting watershed stewardship and i nproved water
quality in the Ala Wai Canal. The watershed includes all of the
| and area that physically drains into the Ala Wai Canal, the
near shore waters and the subnerged | ands extending to and

i ncluding the reef.

The m ssion of the AWM is to inprove and naintain the water
quality in the Ala Wai Canal and its watershed through a
comuni ty-based effort. Their vision of the future of the Ala
Wai Wat ershed includes significantly inmproved water quality,

i ncreased community interaction and invol venent, additional



envi ronnment al education for the children, and an innovative
stewardshi p partnership between the communities, private and
public sectors. The AWM has engaged in several stream
restoration projects within the Ala Wai Watershed. The
restoration of streans prevents stream bank erosion and serves
as a physical and visual rem nder of the environnental val ue of
t hese natural elenments of the urban | andscape. Stream
restoration is one of the nost effective nmeans of inproving
public stewardship in the watershed and it helps to reduce
dunping, littering and waste disposal into stormdrains and
streans. The AWM has al so been involved with many ot her
communi ty-based projects in an effort to i nprove the water
quality in the Ala Wai Canal and its watershed.

Managenent I nfrastructure - Managenent of |arge forested

wat ershed requires a system of suitable trails, roads, shelters,
heli copter |landing sites and other basic infrastructure to
support the work of staff and the use of the area by the public.
These i nprovenents must be designed and maintained to mnim ze
any unwanted i npacts, such as overuse of sensitive sites,

i nadvertent introduction of weeds on hiker's boots or vehicles,
hei ghtened liability exposure, increased potential for damage to
the water system increased risk of contam nation of the water
supply, or encouragenent of marijuana growi ng or other illegal

activities.

A managenent infrastructure plan should assess the current road,
trail, and shelter system and descri be necessary inprovenents.
Opportunities to conbine staff resources or equi pnment in order
to manage the watershed nore effectively should be eval uated and

a recommended nmanagenent approach descri bed.
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Publi ¢ Education and Vol unteer Program- A programto build

publ i c understandi ng and support for the managenent of the

wat ershed in the local comunity is needed. Educati onal
opportunities should be provided for political |eaders and
interested citizen groups. Special efforts are needed to
conmuni cate with native gatherers and public hunters who have
traditionally used watershed areas. Vol unteer groups have proven
successful in certain watershed area managenent activities,
especially in labor intensive efforts such as fence
construction, weed control, and trail maintenance in accessible
areas. A community outreach programthat gives public
presentations, provides informational material, and utilizes
concerned vol unteer groups will help develop a | ocal
constituency to support watershed managenent activities,
including citizen-based watershed restorati on and training

prograns to support the restoration projects.

4.2 Watershed Partnershi ps in Hawai i

Wat er shed partnerships are voluntary alliances of public and
private | andowners committed to the common val ue of protecting
| arge areas of mauka forested watersheds for water recharge and
ot her values. The successful creation of the East Maui and West
Maui Mount ai ns WAt ershed Partnershi ps has reinvigorated the

hi storic cooperative partnership of public and private sectors
wor ki ng together to protect essential forested watershed
recharge areas in Hawaii. These partnershi ps enconpass over
100, 000 acres of sone of the best native rain forests within the
state. In 1999, two ot her watershed partnershi ps were forned;

t he Kool au Mountain Watershed Partnership on OCahu and the East
Mol okai WAt ershed Partnership. The Kool au Mountain WAt ershed
Part nership spans over 100,000 acres and has an esti mated



sustained yield of over 133 billion gallons of water each year.
A wat ershed partnership for the island of Lanai was established
in October of this year.

Each partnership has taken a uni que approach, largely driven by
the m x of [ andowners, the current status of the watersheds, and
the nature of the threats. Watershed partnerships are the best
approach to nanage |arge forested watersheds today in Hawaii for

several reasons:

. The entire watershed recharge area needs protection and
this requires the involvenent of all major | andowners. Each
part of the watershed area is affected by the health of the
nei ghbori ng parcels.

. Even when conbi ned, the resources of the watershed partners
are limted in relation to what is needed to protect the
entire watershed. These |limted resources nust be
carefully managed in order to address the threats to the
wat ershed. A conbined effort will take advantage of
econom es of scale for |large fencing projects and ot her
infrastructure needs. It also pronotes sharing of
technical expertise to make each partner nore effective.

. Threats such as feral animl and invasive weeds do not
respect parcel boundaries. By working together, the
partners can be nore effective in controlling these threats
wher ever they occur.

. Success in large scal e watershed projects depends on
conmmuni ty invol venment and support. Cooperation anong the
maj or | andowners and a clear plan for the watershed are
prerequi sites for w despread community support. The

pl anni ng process al so provides a forum for public input.
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O her key regional watershed areas where wat ershed partnerships

woul d be effective include the Kohal a Mountai ns and Hual al ai

Mount ai ns on the Big Island of Hawaii, the Wi anae Mountains on
OCahu, South Maui, East Mol okai, and Kauai. There is not a
singl e approach to form ng partnerships. It is driven largely

by the m x of |andowners, status of the watersheds, and nature
of the threats. A key elenent in partnerships is that al
partners agree to |ook for funding sources, not only to provide
t he fundi ng resources needed for managenent, but also to help

| everage existing Federal, State, county and private funds.
Managenent activities on the ground will vary according to the

size of the area and the activities needed.

4.3 Maui County
The East Maui \Watershed Partnership

The East Maui Watershed covers over 100,000 acres. |Its

el evati on extends down to only a few hundred feet, and rainfal
varies from40 to over 300 inches per year. Forty-eight streans
originate in the watershed, thirty-five of which are perenni al
streams. It is also hone to 400 intakes, 75 mles of aqueducts,
and 7 reservoirs and boasts the | argest surface water harvest in
the state, at 60 billion gallons per year. The area is hone to
over 30 rare and endangered species, including 12 native
Hawai i an birds. Even now scientists speculate that nore
undescri bed species may be waiting for discovery in the back
reaches of this steep and rugged |land. Current funding |evels,
however, are not adequate to maintain this watershed,
particularly against the current threat of M conia cal vescens.
The managenent budget for this preserve during FY 2001 was over
$500, 000, and yet only about 20,000 acres received direct
treatment. VWhile treatnment of priority areas does benefit the



entire watershed, and efforts shift with needs, it is still
em nently inportant that nore of this key resource area be

protected, and that protective neasures be stepped up.

The West Maui Wat ershed Partnership

The 50, 000-acre West Maui Mount ai ns watershed ranges in

el evation fromonly a few hundred feet above sea | evel in areas,
up to nearly 6,000 feet on the summt of Pu u Kukui. Rainfall
varies from40 inches to over 400 inches per year, with an
estimat ed annual water harvest of 29 billion gallons. The West
Maui nmount ai ns boast sonme uniquely intact bog areas, as well as
100 rare native plants, 21 species of snails and insects, about
6 species of rare Hawaiian birds and the Hawaiian Hoary Bat.
Threats include Tibouchina herbacea, strawberry guava, didema
Christmas berry, bl ackberry, Panpass grass, fountain grass,
rubus ellipticus and other weeds. Pigs and cattle threaten
upper reaches.

Lanai hal e

Lanai hal e is about 3,370 feet high, with the summt watershed
extendi ng down to about 2,300 feet in places. The proposed
summit fence, Phase | of watershed protection efforts in Lana'i,
wi Il cover about 3,600 acres. Unlike the East and West Maui
Wat er shed Partnershi ps, Lanai hal e does not boast phenonenal

wat er harvests. It is, however, the npbst inportant factor in
retaining the recharge to the islands small, but only fresh

wat er aquifer. The sunmt receives roughly 35-38 inches of rain
per year. The sustainable yield of the high | evel central
aquifer is 6 ngd, less than 1/10 the next smallest sustainable

yield in the main Hawaiian Islands. This small watershed is
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home to 33 species of flowering plants that are consi dered
ei t her endangered, potentially endangered, or species of

concern.

The hydrogeol ogy of Lanai is unusual, with the predom nance of
hi gh-1 evel water, and at |east one high-I|evel brackish well

whi ch shows evi dence of geothermal heating. Vast areas of
Lana i are essentially denuded, and the remaining intact forest
is shrinking. However, nodels indicate that wthout this
forest, the islands only freshwater aquifer would likely be
reduced by half. The nmain water purveyor and devel oper of water
on the island is Lana’i Conpany, which currently has a funding
comm tment for resource protection of over $100,000 per year
fromthe forest stewardship program alone that is scheduled to
increase steadily to nore |ike $200,000 a year over the next 10
years. Because of the severity of the loss of forest, the
concern anong the citizens is notable. More than a half dozen
fenci ng options were discussed at nunerous community neetings,
and consensus was reached on the desired option. The fence
proj ect has been broken into phases, and 2/3 of funding for the
first increment has been obtained. Mre funds are needed, and
soon, if this island is to avoid losing its sole aquifer. The
Board of Land and Natural Resources this May approved a Forest
Stewardshi p contract for the Lanai Conpany that will provide

critical seed noney for this project.

East Mol okai

In 1998, a community-w de planni ng process identified watershed
protection as critical to reviving Ml okai’s rural econony and
preserving its way of life. This planning process led to the
formation in 1999 of the community-led East Ml okai Watershed
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Partnershi p, which has 13 participating agencies. As its first
project, the partnership chose to control the goat popul ations
in the adjoining Kamal o and Kapual ei ahupuaa, which are at the
heart of the watershed. By protecting the rich native forest on
top, and restoring the land directly beneath it, fishing and
farm ng activities along the coast will benefit. A five-mle

| ong contour fence is currently being constructed at an

el evation of 3,000 to 3,500 feet to provide a barrier,
preventing goats from damagi ng the lush rain forest above. The
partnership is now preparing for the second phase of the
project. To prompte recovery of the vegetation in the area
bel ow the fence, there will be a comunity-hunting programto
thin out the goats and other feral aninmals. The hunting program
will also provide food for the community. Participating

| andowners are al so opening up their lands to the hunters.

4.4 City and County of Honol ulu

The Kool au Mount ai ns Wat ershed Partnership

The Kool au forests are a primary water resource for the island
of GCahu with an estimted sustained yield of over 133 billion
gal |l ons of water each year. They al so harbor thousands of
Hawai i’s native species and natural communities, including many
that are rare and endangered. The Kool au Mount ai ns wat er shed
spans 98,000 acres. The area includes five major aquifers that
have significant value. Land uses associated with the watershed
vary greatly fromagricultural, mlitary, recreational, and

conservati on.

On August 4, 1999, a group of both governnent and private
| andowners officially fornmed the Kool au Mount ai ns Wat er shed



Partnership (KMAP) by signing a Menorandum of Under st andi ng.
The initial nmenmbership included six of the major | andowners who
own approximtely 80% of the total acres within the Ko’ ol au
wat ershed. These are: Kanehaneha School s, State of Hawai i
(Dept. of Land and Natural Resources, Dept. of Hawaiian Honme
Lands, Agribusiness Devel opnent Corporation), US. Arny, City
and County of Honolulu (Board of Water Supply), the Queen Emmm
Foundation, and Bi shop Museum |In addition, three new

| andowners have signed on as active partners. They are Manana
Val |l ey Farm LLC, Tiana Partners/et.al., and Dol e Food Co, Inc.
Thirteen other | andowners and non-Ilandowners are consi dered
associ ate menbers. For exanple, The Nature Conservancy of
Hawaii (TNCH) is willing to provide inval uable support through
their experience in managing their Reserves based on TNCH
organi zati onal m ssion. Though every nenber may have different
priorities and mandates, all share the comon commitment of
protecting the Ko’ ol au Mountain watershed. Through this
alliance the partners are commtted to provide assistance and
support of holistic managenent activities on a sustainable

basi s.

Partners of the KMAP agree that the first priorities are to
devel op a shared managenent plan and hire a coordinator to

i mpl enent the plan with partners. Conpletion of the plan wll
identify key threats and propose actions to be addressed by the
partnership. The managenent plan will provide the “blueprint”
to direct key actions designed to protect the Ko’ ol au Mount ai ns
wat ershed. A conpetent coordinator will assist KMAP. Currently,
the partnership is led by signators of the Menorandum of

Under standing with adm nistrative oversi ght provided by the

State Departnent of Land and Natural Resources.



The key threats to the survival of the Ko’ ol au Mountai ns
wat er shed are invasive alien plants (e.g. Mconia, Clidem a,
strawberry guava, etc.), invasive alien animals (e.g. feral

pi gs, rats, nongoose, insect pests), and wildfire. O her
threats are human di sturbances, such as uncontrolled
recreational nountain bike riding, illicit cultivation of
contraband, illegal commercial tour activities, and unauthorized
clearing and extension of hiking trails deep into native regions

of the watershed.

5.0 Act 152 Water Protection Master Pl an

5.1 Ildentification of Potential Watershed Managenent Areas

to be Protected

Al t hough Act 152 did not restrict managenment to the mauka
forests, analysis and review of data represented in G S Arc/ Vi ew
| ayers reveal a congregation of several resource values in these
areas. Rainfall tends to be higher, streamflows nore steady, &
aqui fers richer when supported by watershed forest. Unique
species are nore prevalent. The convergence of resource val ues
in these areas supports their priority as key watersheds for the
State.

Not surprisingly, these areas made up the bulk of the Territory
of Hawaii’'s Forest Reserve systemin the 1920's, which included
about 1.8 mllion acres of both public and private |ands, the
primary purpose of which was to protect watersheds. Today,

t hese |l ands are basically all the same |ands that conprise the
Conservation District, as all the “forest and water reserves
zones” were put in the Conservation District in 1961. To

further refine the identification of priority watersheds, other



i nportant resource information for mauka forested watersheds
wer e mapped, e.g. perennial streans, intact native forest areas,
and rainfall levels. Also other water informtion was | ooked
at, including inmportant wells, surface water diversions, and
aqui fers. These data | ayers hel ped identify additional areas
for consideration not currently within the Conservation
District.

There are five existing watershed partnerships that are
currently being managed to protect the forested mauka areas.

The five watershed partnerships are:

Name For mati on/
Acr es Conment s

East Maui WAt ershed Partnership 120, 000 1991

West Maui Mount ai ns (Kahal awai ) 50, 000 1998

Wat ershed Partnership

East Mol okai Watershed Partnership 5, 000 1999

Kool au Wat er shed Partnership 100, 000

Lana'i Forest and Watershed Partnership 3, 600 2001

In addition to the existing watershed partnerships, there are
ot her areas that are being considered for watershed partnership
protection. They include:

Nanme Acr es Owmer ship
Wai anae Mount ai ns 30, 000 Federal , State,
WAt er shed County, Private
Kohal a Mount ai ns 80, 000 State, Private
WAt er shed
Hual al ai Mount ai n 50, 000 State, Private
WAt er shed
Sout h Maui Wat ershed 18, 000 Federal , State,

Private

East Mbl okai Mount ai ns 18, 000 State, Private
Addi tion




Maps of each island that show the State Conservation Districts,
rainfall isohyet or lines of equal rainfall, with a highlighting
at 30 inches, combined with inportant wells, surface water

di versions, and aquifers, as well as perennial streans can be
found on the DLNR/ DOFAW website (ww. state. hi.us/dlnr/dofaw
Wat ershed Protection and Managenent Program Watershed
Partnershi p Maps)

W thin each of these watershed partnership areas, however,
addi ti onal evaluation is needed at a watershed-by-wat ershed

| evel, to add nore specificity and allow a prioritized ranking
to identify what is significant and what is not so significant
about each watershed managenent area. The data on these areas
are limted, dispersed and ot herwi se unavail able. Mich nore

i ntensive ground survey work is required to assess each

wat ershed within these regional areas in order to identify and
prioritize effective protection projects, and focus limted
agency, community, stakehol der resources and avail abl e fundi ng.
In Section 5.2, an exanple of a possible decision matri x
procedure will be referenced to illustrate a watershed

eval uation and prioritization process whereby eligible

wat er sheds protection projects could be defined.

5.2 Developnent of Criteria and Procedures for Eligible

Wat er shed Managenent Projects

The selection of eligible watershed protection projects anpong
t he hundreds of watersheds in the state requires a procedure to
assess each watershed and devel op a wei ghted ranking system
based on inportant watershed criteria. This allows the

identification and prioritization of inportant watersheds that
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woul d qualify for effective projects, such as resource
noni toring, fencing, and eradication of feral animls and
i nvasi ve plants that woul d best benefit the resource val ues for

each wat er shed.

The assessnent of each wat ershed managenment project can be
facilitated by the devel opnent of a set of criteria that wll
identify the physical, social and cultural parameters of each
wat ershed. There were two basic groups of criteria that could
apply to watershed managenent projects, 1) Watershed
significance criteria based on resource values or conditions
that inpact water quality and quantity, and 2) the ability to
deliver effective watershed protection prograns. Sone exanples

of each criteria is provided in Appendix 3.

In an ideal world, all of the followi ng data el enents for each
criterion would be gathered and anal yzed where appropriate.
This would provide an assessnent of the state of each watershed
area, and a neans to identify, plan, and budget for specific
managenent actions. Sone priority actions may be suited for
specific areas (e.g. weed control) while others would be nore
effectively achieved through county or state-wide efforts (e.g.

publ i c education).

An eval uation nmet hodol ogy that utilizes a weighting factor to
assign weights to various evaluation criteria and to determ ne
the score of various watersheds in relation to each specific
criterion can be devel oped. Appendi x 4 shows evaluation criteria
exanpl es that are being considered. The purpose of the

wei ghting factor is to proportionately assess the relative

significance of the various evaluation criteria toward the



obj ective of forested watersheds influence on enhanci ng wat er

resources in the overall evaluation of each watershed.

Three fundanmental issues should be paranmount in both defining
project eligibility and in weighing and sel ecting applicant
projects. These are:

. t he degree of urgency or seriousness of the threat or
problemto be addressed, or need of the area to be
pr ot ect ed;

. how critical are the actions - either in ternms of acreage /
wat er harvest protected, or time-critical nature of the
actions, or protective value to be gained by the proposed
managenent. There shoul d be nexus between the proposed
actions and anticipated benefits to the effected watershed.

. applicants should be able to assert with credibility that
t hey have the resources and wherewithal to conplete the

proposed acti ons.

Criteria for eligibility should be sinple and easily understood
| nformati on submtted for the application, screening and

sel ecting procedures should suffice to denonstrate that sone or
all of these criteria have been nmet. Projects should not have
to neet every criteria, but should denonstrate sufficient
eligibility to be considered. Procedures for selection of

el igi ble watershed projects should enabl e sound deci si on-naki ng,
wi t hout creating the need for a heavy adm nistrative structure
to inplement. Procedures and criteria should generate
sufficient data to facilitate the wei ghing of the selected
paranmeters with confidence, and yet they should do so w thout

bei ng unduly burdensone for the applicant or inplenenting board.
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A checklist of evaluation criteria data elenents that nm ght be
considered is found in Appendi x 5.

5.3 Designation of Watershed Managenent Projects,

| ncluding the Ampbunt of Funds Needed for Such Projects

The WPB's priority for initial watershed project funding was the
5 existing watershed partnerships (See Section 4.2). Although
there is not a detailed and item zed inventory of every task
required in the next 10 years for watershed nmanagenent, vari ous
exi sting plans have been reviewed. This exercise has been
sufficient to provide an order-of-nmagnitude estimate of funding
needs for the partnership efforts. There is agreenent that such

an effort would anmount to millions of dollars.?

A multi-mllion dollar expense may seem|ike a | ot of nobney, but

an anal ysis of the resources at stake justifies the investnent.

2For exanpl e, the Wi kampi Preserve managenent budget for 2001, only part of the tota
nmanagenent effort that goes into the East Maui watershed, was $502, 145. During the
early days of the partnership, in 1993, the partners devel oped an East Maui Watershed
Partnership Plan and budget. Subsequent docunents, such as the East Maui Mnitoring
Pl an and Environnental Assessnent for the East Maui Watershed Partnershi p Fencing
Program further delineated project tasks and budget requirenents. Extensive mapping
and recordi ng of the status of plant and aninmal communities and effectiveness of

vari ous managenent neasures has taken place. However, the initial plan conpleted in
1993 still provides a basic road map to managenent neasures and priorities. Appendix 6
is a sunmary of key funded inplementation elenents of that 1993 plan, representing an
annual funding need of about $1.799 nmillion for East Maui al one

The West Maui Mount ai ns Wat er shed Managenent Plan, conpleted in July of 1999, focuses
on 6 najor areas of activity: pest animal control; pest plant control; human
activities nmanagenent; water and watershed nonitoring; building public appreciation
and support of watershed nanagenent; and enhanci ng wat er shed management coordi nation
Total annual estimated budget requirenents were $745, 000, excluding those activities
funded by partner agencies.

Summari zing the data, we have East Maui wi th an annual budget sonewhere between

$502, 145 and $1, 790, 000, West Maui with a budget estimate of $745,000, Lana’i with
needs between $800, 000 and $1, 000, 000, and Mdl okai with an annual budget of $500, 000.
For Maui County alone, the funding estimate will be $3,000,000. This estimte would
be overly high, except that it doesn’t even touch the needs of the watershed
partnershi ps outside the nauka areas, nor does it address the additional needs to neet
the M conia spread energency, nor the needs of the Department to begin funding nore
hydr ol ogi c and aquatic streamnonitoring, nor the potential South Maui watershed
partnershi p, nor any comunity stewardship efforts.



I n Novenmber 1997, a team of econom sts at the University of
Hawai i began a natural resource valuation of the Kool au
Mount ai ns wat ershed on the island of Oahu. Their prelimnary
econom ¢ analysis of the anenities provided by the Kool au
Mount ai ns wat ershed show an estimated Net Present Value (NPV) of
$7.44 to $14 billion. Anenities considered in the analysis were
ground water quantity, water quality, in-stream uses, species
habitat, biodiversity, subsistence, hunting, aesthetics,
commerci al harvests, eco-tourism and climte control. NPV per
acre was estimted at $76,000 to $143,535 with a nmean annual
stream of benefits of roughly $165 mllion or $1, 700 per acre.
NPVs were cal cul ated using 3% and 1% soci al di scount rates for
the ranges. Even wi thout exploring Hawaii's other forested
wat ersheds i n conparable depth, the authors found prinma facie
reasons for concluding that other forested watersheds around the
state would be at |east as valuable as that of the Kool au
Mount ai ns (Roumasset, J. et. al., 1997).

5.4 Devel opnent of An | nplenentation Plan for Those

Desi gnat ed Wat er shed Managenment Projects

At this tine, there exists inplenentation plans for nost

exi sting watershed managenent partnership projects. These plans
were conplete prior to this report and are on file at the DLNR
Act 152 had initially asked for the devel opnment of an

i npl enment ation plan for new watershed partnerships. However,
this will require detailed analysis of watershed needs and
recommendati ons for program nanagenent and adm ni stration, and
could not be done in the limted tinmefrane avail able to conplete
this report. Therefore, it was the sense of the board that the
i npl enmentation plan will be deferred until this inportant

anal ysis is conpleted.
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5.5 ldentify Potential Sources of Funding, |ncluding

Appropriations, Assessnents, Contributions, Gants,

Donati ons from Public and Private Sources, and

Recomend Fundi ng Sources

Section 5.6 discusses in depth sonme of the issues that need to
be addressed before assessing water use directly, which was the
stinmulus for ACT 152. While there remains di sagreenment on the
specific nature of a water tax or assessnent, there was a
consensus that as popul ation continues to increase throughout
the state, the need to reestablish our watershed managenent
conmm t ment beconmes increasingly inmportant. A new paradigmfor
the protection of the natural water-providing systens needs to
be built, and funds need to be provided to insure that Hawaii
has the sustainable sources of water it needs to neet the

demands of our island comunities well into the future.

Wth the advent of federal and state species protection

| egi slation, the DLNR s budget for watershed resource managenent
is now spread over a nmuch |larger set of issues. As a result,
public investment in watershed managenent has di m ni shed at the
same tinme our communities demand for water resources and
attendant wat ershed val ues has increased dramatically. The
publ i c budgets have been sl ashed and the resources currently
avai l abl e for forest managenment are not in balance with the

val ue of the water that is being harvested fromthe watersheds.

In areas where the vitality of watersheds has been degraded,
there may be a need to physically rebuild natural systens that
support water collection and recovery. |In regions where private

| andowners hold portions of inportant watershed managenent
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areas, there is a need for incentives to invoke voluntary
participation in resource protection and enhancenent efforts,
and to fund managenent practices needed on private | ands when
investnent is required to secure natural resources on behal f of
t he general public. Fortunately, many of Hawaii’s forested
wat ersheds are in relatively good shape, but a nmanagenent budget
is urgently needed to maintain the past investnments nmade over
t he past 100 years.

Appendices 8 and 9 list many alternative funding nmechanisnms for
envi ronnental prograns that could be applied to watershed
protection. The WPB started di scussion on each source’s
potential to neet the annual budget goals, nexus w th watershed
managenent, and feasibility, as well as exanples of simlar
prograns and degree to which they have been successf ul

el sewhere. Wth the goal of an annual budget exceedi ng $10
mllion for state-w de protection and managenent of critica
forested watersheds, it is recommended that nore than one

specific funding source will be needed.

There was agreenent that a water assessnment is feasible with the
caveats that everyone who uses water should contribute (e.g.
mlitary, agriculture, private water users) in sonme form and

t hat individual counties should have discretion in how any fees
they assess are spent in their respective counties. This goes
for all water users and beneficiaries of water. Counties should
al so have sonme flexibility in how contributions to a watershed
managenent program are nmade. For exanple, watershed
partnerships tend to have higher initial costs for
infrastructure (fences, shelters, trails, helipads), which could
be consi dered capital inprovenents. There will be | ower costs

for maintenance, but this nust be sustained over many years.



It is inmportant and critical to the success of the funding of
wat er shed projects that a conbi nati on of agency appropriations,
grants, contributions donations from public and private sources
by all beneficiaries of watershed protection progranms should be
consi dered, as well as a dedicated source of funding whether it
is a portion of an existing tax or a new assessment or tax on
wat er use. Fundi ng through the general fund would be nore
equitable in distributing the burden of this tax on all water
users in the state, however it is acknow edged that general
funds are subject to changi ng budget priorities and are not a

source of dedicated funds.

There was agreenent that the Conveyance Tax shoul d be | ooked at
as a source of dedicated funding for watershed nmanagenent.
Since 1993, two successful DLNR prograns have had a dedi cated
per manent source of state funding: the Natural Area Partnership
Program (NAPP), which provides state matching funds on a 2:1
basis with private funds for the managenent of natural resources
on private | ands permanently dedicated to conservation; and the
Forest Stewardship Program (FSP), which provides State matching
funds on a 1:1 basis with private funds for the forestry and
forest managenent on private |lands for ten-year periods. These
prograns are funded by 25% of the Conveyance Tax (HRS 247),
which is levied each tinme real estate property is bought or

sold, with revenues deposited in the Natural Area Reserve Fund.

The Conveyance Tax has an approxi mate revenue flow of $10
mllion a year with 50% or $5 mllion, going to the General
Fund. This ampbunt could be dedicated to watershed managenent
and hel p | everage Federal grants and private donations if an
appropriate trust fund was established. The Legislature has

already determned this tax is appropriate to be used for the



conservation of natural resources on private |ands by dedicating
25% to the NAPP and FSP. The nexus is clear for use of a
portion of the Conveyance Tax as the sale, devel opnent, and

i nprovenent of real estate in Hawaii puts additional pressure on
Hawai i 's water resources and increases the need and costs to

protect watershed recharge areas.

Ot her states have used conveyance taxes as a source of funding
for conservation progranms. For exanple, Florida, through a
simlar real estate transfer tax, dedicates $300 nmillion a year

for conservation |and acquisition and managenent.

The Twentieth Legislature has already anmended HRS Section 247-7
to allow funds fromthe Natural Area Reserve Special Fund to be
expended on watershed partnership projects after all other
partnership financial obligations are nmet. Presently 7 watershed
projects are being encunbered consisting of on-the-ground
projects assisting four successful watershed partnerships
covering thousands of acres: East and West Maui, Kool au on
Cahu, and East Mol okai Watershed Partnerships. The requests for
fundi ng of the expandi ng watershed partnership program are
already | arger than the existing excess noneys within the

speci al fund.

5.6 Analyze Problens and Issues Encountered in the

Equi t abl e Levy, Assessnent and Col |l ection of the

Wat ershed Protection Assessnment on Water Users.

During the legislation of Act 152 testinony, the Departnent of
Land and Natural Resources, the county water departnments and
dri nking water associations submtted testinmony relating to

wat er shed protection that included a proposed watershed tax to



be levied solely on the county water departments to fund the
wat er shed protection plan. The Departnent of Land and Natural
Resources al so referenced (Roumasset, J. et.al.) net present
val ue study to provide information for assessing val ues and
estimated worth for a typical watershed area. Although the
final bill (Act 152) did not specify a watershed tax, it did
direct that the watershed master plan should identify potentia
sources of funding including appropriations, assessnents,
contributions, grants and donations. Mich of the testinony
subm tted for Act 152 may still be applicable to the devel opnent
of aspects of the watershed protection master plan. A sunmary
of the testinmony that was submtted by the DLNR, county water
departmments and water associations during the |egislation of Act

152 is attached as Appendi x 7.

Probl ens and |Issues The following is a summary of issues

regardi ng the | evy, assessment and col |l ection processes of
wat er shed protection assessnent on water users. There are
several threshold policy and | egal questions that nust be

addressed in the levy or assessnent of any fee on water users.

Pol i cy

One of the nobst fundanental issues on a policy level is whether
wat er user fees or taxes are appropriate. Should there be an
assessnent on one of the nost basic human needs, water. On one
hand, opponents of an assessnent believe that it is

i nappropriate to tax a basic need such as water. As the air we

breathe is not taxed, the water should not be taxed.

On the other hand, proponents argue that there is a cost to
provi di ng water, and wi thout the kind of watershed protection

program started many decades ago, there would be no water today.



Al so, water purveyors for rnunicipal and agricultural systens, as
wel|l as |large water users, do not charge the entire cost for
water to the extent that watershed managenent and protection is

left out of the equation.

The second policy issue that has been raised is what is the nost
appropriate funding nmechanismfor the statew de prograns. Sone
have suggested that given that everyone uses water, general
funds are appropriate, as other state prograns, e.g. DOE, DSSH,
etc. are funded in this manner. Sone others have suggested that
because only certain selected groups of primarily water
purveyors, nmunicipal or agriculture, and | arge water users
actually use and sell the water to others, that a dedicated user
fee is nore appropriate. They have al so suggested that given
the shifting priorities of general fund progranms, that a

dedi cated fee or source of funding would better protect the very

prograns that protect and generate water for future generations.

It is a conplex task to identify who should rightfully
contribute towards the cost of maintaining healthy watersheds
based on the benefit derived fromit. The UH study identified
mul ti ple benefits, including ground water quantity, water
quality, instream uses, species habitat, biodiversity,

subsi stence, aesthetics, comercial harvests, eco-tourism and

climte control

Legal
Several |egal issues have been raised concerning the | evy of an

assessnent on water use. Any future proposal should be done in
conjunction with consultation of the Departnment of the Attorney

General. The followi ng | egal issues have been rai sed:
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The user fee versus water tax. These issues of assessnent and
taxation should be addressed. The establishment of a user fee
versus a tax may have different legal requirenments. It is also
acknow edged that there may be differing | egal opinions on the
i ssue.

An issue was raised on the legality of the state requiring a
county agency to assess and collect a state tax or assessnent.
It is al so acknowl edged that there may be differing | egal
opinions on this issue. Assum ng those threshold issues can be
addressed, this report goes on to discuss the issues of |evy,
assessnent, and collection of a watershed protection assessnent

on water users.

Levy
The | evy should insure the broadest possible participation by

all water users and should be addressed on an equitabl e basis.
There are inportant issues of how the |evy would

di sproportionately affect the citizens of different counties and
different classes of water users within each county. If not
properly designed, a watershed tax or levy could result in
significant subsidies being assessed agai nst the nunici pal users
that could result in significant subsidies to those water users
that are not on the municipal system including agricultural
ditch systens, industrial, comrercial, and sonme governnent
projects. There is a consensus that ideally all water users
shoul d pay. However, the issue has been rai sed whether an
assessnment should be phased in over a period of time with
different users and should different classes of users be treated
differently. County water departments currently charge
different classes of users different rates, |esser rates for

agricultural versus donestic use. One option is to assess the



fee on all users but have different rates for different users,

either by type of use or quantity of use.

First, it is inportant to understand what segnment of the

popul ati on woul d be affected by the proposed |evy. The
wat er shed protection tax originally proposed in Act 152 placed
t he burden of funding the State watershed protection plan solely
on the donestic water users serviced by county water departnents
and private water utilities regulated by the Public Utilities
Comm ssion (PUC). The proposed assessnent ranged from
approximately 75 cents to $1.00 per nmonth. The tax would be
borne by nunicipal water users to neet famly needs for

dri nki ng, cooking, bathing, and | aundry and outside | awn
watering, and for agricultural, comercial, and industrial water
users on the nunicipal system It should be noted that the PUC
al ready has ordered assessnents on tel ephone bills for hearing
i npai red services and energency relay services, and on
electrical bills for nmonies to fund PUC regul ati on and provi de

for other expenses.

Potential inequity between counties is an issue. Based on
muni ci pal water system size, Oahu woul d be assessed
approximately 77% of the fees collected. If the assessnment is
truly a fee, it should benefit the payer of the fee, which would
imply that in fairness, all funds collected within a county
should only be utilized within that county. This is a very

i nportant policy issue that nust be considered in any future
| egi sl ation of an assessnent whether the nonies should stay
within the county that they are collected. There are two
school s of thought on the issue. First, there is an apparent
fairness to keep nonies collected on one island or county in
that county for their watershed projects. People could see a
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direct benefit on their own county. Many state special funds
were established to do just that, to keep the noney for the

prograns where the noney was contri but ed.

On the other hand, watershed protection does not al ways
correlate exactly to the popul ati on nunbers. For exanpl e, nost
of the watershed partnerships are currently in Maui County. The
need for watershed protection projects may be nore dependent on
wat er resource conditions, e.g. drought areas rather than
popul ati on centers. On this line of thinking, the funding would
go to areas of great need and nost worthy projects rather than

great est popul ation.

Next, the beneficiaries of the levy should be identified. In
Hawai i, major beneficiaries of watershed and water resource
protection include many water users not associated with the
county donestic water systenms. These include the agricultural
users, the mlitary and state-owned water systens and ot her

| arge commercial and industrial users. Sonme of these users are
the mpjor contributors to groundwater contam nation, watershed
degradati on, and water resources degradation. On Kauai
agricultural water use is the |argest user of water when
conpared to donestic water users. Muinicipal use represents only
approximately 2.5% of the total water used, while agriculture
and hydroelectric uses total approximtely 91% of all water
used. State-wi de, nmunicipal water use represents only a smal
portion of the total water used. Maui’'s total water use during
1995 was approxinmately 360 mllion gallons per day (MGD).
However, the Maui Departnment of Water Supply use was between 30-
35 MG or less than 10% of the total usage for the same period.
A review of the water use data fromthe State Data Book clearly

shows that a | evy placed solely on donestic water users woul d



result in those individuals paying a disproportionate share of

the burden relative to their actual water use.

Federal, State and private | andowners wi |l becone beneficiaries
of the watershed protection master plan. |In Hawaii, the State
and private ownership account for approximtely 45% of the
conservation district area respectively. Federal ownership
equal s approxi mately 10% of the conservation district area.
Current watershed partnershi ps consist of and depend on

| andowner participation and support. |In sone cases, the

| andowner provides partial funding for these partnerships.
Fundi ng and support by the | andowners should be a definite

source of funding for specific watershed protection projects.

Public benefit is derived frominproved conditions to the

wat ershed. Act 152 should not be limted to only water resource
protection, but should address and consi der other watershed
values (i.e. recreation, floral/fauna, wetlands, forest,

bi odi versity, eco-tourism climte, |and val ues, econom cs)
which are all interrelated and of equal inportance. It is clear
that the public and community al so benefit from watershed
protection. A share of the cost of watershed protection should
al so be borne by the public and included as a source of

wat ershed protection funds.

The wat ershed protection plan recomends that forested
wat er sheds that are inportant for recharge should be a priority.
These wat ersheds affect the water sources for agricultural,

i ndustrial and donestic use. As water use increases, watershed
protection can be expected to becone nore critical as a result
of |l and devel opment inpacts. This suggests a potential funding

mechani sm of establishing a |license fee for new water users
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related to watershed protection. A watershed |icense could be
issued to water users based on their inpact to the watershed.
However, this will depend on further research and acceptance of

a watershed license fundi ng mechani sm

Assessment

The final form of watershed protection assessnent shoul d be
equitable and fair. It should be designed to fairly distribute
costs of maintaining our watersheds and water resources to the
respective beneficiaries. This could be acconplished at the
state or county level. The county water departnents have
expressed many concerns about the fairness and |egality of
having to collect a state assessnent. Even though the bill did
provi de that the counties could also collect their costs in this
assessnent and collection, the county departments expressed a
fundament al policy disagreenment with the proposition that they
shoul d collect a state assessnent. This is a serious policy

matter that should be given careful consideration.

The wat ershed protection assessnent should be based on a

conpl eted assessnent and prioritization of watershed and water
resource needs and issues, and accountability plan for expending
the funds. The plan should include options to fund watershed
protection activities. A conbination of agency appropriations
and grants, contributions and donations from public and private

sources should be consi der ed.

In order to determ ne a sound basis for a watershed funding
assessnment for new watershed projects, a watershed protection
mast er plan that addresses watershed identification, watershed

project selection, project inplenmentation, prioritization and
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cost should be conpl eted before the final funding needs and

assessnent net hods can be determ ned.

A comm tnent to funding watershed protection prograns should be
provi ded by all beneficiaries including governnment agencies,

| andowners, watershed partnerships and the public. In this area,
the county water departnments, on behalf of their custoners, have
denonstrated their varying levels of commtnment to fund
wat er shed managenent and water resources eval uation and

protection activities.

The county water departnents are already conmtting substantia
financial resources to watershed and water resource nanagenent
in the State of Hawaii. This commtnment is in part driven by
regul atory requirenments. The donmestic water users are already
hi ghly regul ated by the state and federal drinking water
regul ati ons and are paying a premumprice for the water they
use due to the requirenents to neet these regul ations for safe
drinking water.

In addition to the cost of conpliance with Safe Drinking Water
Act requirenents, county water departnent past expenditures,
including a mx of to-date and current costs, total ed an
estimated $9.1 nmillion on watershed protection and water

resource managenent projects and prograns, including:

. U.S. Environmental Protection Agency
. USGS cooperative nonitoring (i.e. rainfall, stream gauging)

and production and deep nonitoring well resource studies

. Tri-county exploratory well drilling program

. Deep monitor well drilling projects

. M coni a plant renoval project

. State Soil Conservation and Water District participation



. Private Watershed partnerships funding
. | ntegrated water resource planning (i.e. Oahu IRP)
. Wast ewater reclamation facilities to mnimze groundwater

devel opnent

There are many ot her agenci es that have technical acunen and
resources to do watershed planning and fundi ng of watershed
protection projects. The Natural Resources Conservation Service
and the Corps of Engineers have the authority and financial cost
sharing prograns to do watershed protection projects. Simlar
wat er shed prograns and fundi ng nay be available thru the U S.
Forest Service and the Fish and Wldlife Service. Wtershed
initiatives of the State Departnment of Health and the State

O fice of State Planning coastal zone efforts are exanples of
state watershed protection progranms. The Environnent al
Protection Agency funds or nandates watershed protection
progranms such as well head protection program the source water
assessnment program and wastewat er and drinking water capital

i nprovenent |oans. These and ot her agenci es and organi zati ons
shoul d be included in the plan for their expertise and their

fundi ng nmechani sms.

Fundi ng and support by the | andowners should be a source of
funding for specific watershed protection projects. For
exanpl e, Maui Land and Pi neapple Co. is the | andowner of an

8, 000-acre wat ershed partnership in Maui. The | andowner

provi des funding on a cost-share basis with governnment and ot her
private organi zations to inplenment watershed projects. However
there are other | andowners who participate in watershed
partnerships (in-kind costs) that do not directly provide

fundi ng. Therefore, | andowner funding contributions should be



credited against their share of the established watershed

protecti on assessnent.

I n concept, the cost assessed to each beneficiary should be
based on the anmpbunt of water used by the beneficiary. A famly
who uses 12,000 gallons per nonth should not be assessed the
same anmount as a golf course or large farmer or mlitary base
which uses 1.5 to 30 mllion gallons per nonth. Also, a value
on public or ecosystem benefit resulting fromthe watershed
protecti on prograns should be included in the assessnent.
Publ i c use, including hiking, hunting, fishing and other
recreational activities, as well as preservation of native
forest and other ecosystens all benefit fromthe watershed

protection prograns.

Col |l ecti on

The collection of the necessary funds for the watershed

protection master plan will depend on the type of assessnent
that is used. |If a new state assessnent is approved, it could
be collected at the state or county level. W note in an

earlier section of the report, the grave reservations that the
county water departnents have expressed about a mandat ed

collection of a state assessnent.

Concl usi ons:

There are serious policy issues that nust be addressed prior to
the inposition of any assessnent. Whether an assessnent shoul d
be made, val ue of watershed protection, and fundanment al
guestions of should all users pay, as well as equity and

priorities of assessnment nust be consi dered.



Additionally, the legal issues on assessnent versus taxation,
equality and | egal nexus of the assessnment, and collection of a
state assessnent by county agencies nust be addressed prior to
the inposition of any assessnent. Since it is a state
assessnent, the Departnent of the Attorney General would be the

| ogi cal agency to advise any future |egislature on these issues.

The ideal situation may be a conbination of funding including
general fund, capital inprovenent project funding for specific
projects, federal funding, private noney from | andowners,
private foundation grants, and a dedicated fund be it a user fee
or a portion of another already assessed tax such as the

Conveyance Tax.

6.0 Next Steps for the Watershed Protecti on Board

Act 152 sunsets in July 2002, and in the remaining year of this
Act, there are many objectives that could be conpleted to base a
nore thorough budgetary proposal to the |egislature. But this
woul d be subject to legislative approval for additional
appropriations. The follow ng areas conprise potential next

steps for the watershed protection board.

Wat er shed Protection Board:

The present board believes that should the Legislature desire to
retain the watershed protection board and to extend its sunset
date or elimnate the sunset date conpletely, that three areas
need to be considered. First, the conposition of the board
shoul d be reworked to include scientific, |landowners, and

communi ty nmenbers. Second, the Legislature nust provide funding



for additional work of the Board. The board cannot continue to
function w thout the addition of staffing and other resources to
properly get the job done. Third, one of the major functions of
the board is to provide coordi nati on between exi sting prograns
to make sure that resources are not wasted and to provide for

t he maxi mnum coordi nati on of many different existing prograns.

Conmplete the List of Critical Watershed Managenent Areas:

The wat ershed protection naster plan identifies existing and
future potential forested nountain watershed partnership areas
as critical watershed managenent areas. As partnerships are
created, the boundaries of the proposed watershed nmanagenent
areas will be nore specifically defined and revised with

addi tional information and the input of stakehol ders and

agenci es.

Conpl ete the Watershed Data Collection and Prioritization
Assessnent :

The wat ershed protection master plan suggests broad criteria and

a priority assessnment process whereby all of the state’s

wat er shed areas will be ranked by significance and need. As the
assessnent process evolves, the criteria will be refined. Too
many criteria will make the assessnment process too cunbersone,

i ncreasi ng survey costs and the time needed to fully categorize
all of the watersheds. Clearly, nmore work i s needed to focus or
“distill” the criteria into their essential elenents and

conpl ete the watershed assessnent and prioritization process in
a tinmely period.
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Devel op a List of Tailored Watershed Protection Projects:

The wat ershed protection nmaster plan identifies nmany categories
of projects, such as reforestation, fencing, aninmal eradication,
etc. that could be applied to the upcomng prioritized |ist of
critical watershed nmanagenent areas. However, each watershed is
physically different and has uni que needs whereby a generic |ist
of protection projects could be inplenmented, but with varying

| evel s of effectiveness. Once the prioritized list of critical
wat er shed nanagenent areas is identified, a secondary assessnent
coul d evaluate the potential effectiveness of each type of
wat er shed protection project that would be specifically tailored
to the uni que needs of each watershed management area. This
step is critical to effectively utilize the limted avail able

f undi ng.

Secure Dedi cated Funding Source(s) and Project Specific

Appropriations:

The justification for a dedicated funding source, as well as
project specific appropriations will be facilitated by the
conpletion of the watershed prioritization and project
assessnment process and the identification of viable and
effective watershed protection projects with specific item zed

cost estimates and cash-flow tine |ines.

I ntegration of Various Watershed Efforts and Prograns:

There are many wat ershed efforts throughout the state that have
differing objectives, such as water supply enhancenent, polluted
runoff control for state receiving waters and native species

restoration. Wiile the objectives may differ, there are many



sim |l ar secondary objectives and shared benefits from any

wat ershed restoration project. There is a need to integrate al
of these efforts into an efficient and focused framework. This
framework is at this tinme, beyond the scope of this naster plan.
Per haps as the master plan evolves as a |living docunent, the
scope can be expanded to incorporate all of the efforts over the

entire watershed and to:

. Better define the roles and responsibilities of al
Federal, State and County agencies, |andowners,
organi zations and community groups with respect to
wat er shed protection prograns and projects.

. Formul ate an integrated and coordi nated program for the
protection, conservation and managenent of the watersheds
within the state.

. Facilitate the permtting and identification of potenti al
critical watershed resource areas where additional survey,
nmonitoring and data coll ection should occur.

. | ncor porate wat ershed managenent approaches, techni ques and
met hodol ogi es.

. Est abli sh an overall schedule for the phased devel opnent of
t he wat ershed protection master plan and incorporating the

i npl ementation plan for near-term and | ong-term actions.

Devel op and | npl enent a Stakehol der Coordi nati on and | nvol venent

Pl an:

A st akehol der coordi nati on and invol venent plan should identify
key stakehol ders whose i nput should be solicited early in the
process and at critical stages of the watershed protection

pl anni ng. St akehol ders should be sufficiently informed about

the progress of the planning effort and have adequate

69



opportunity to provide input. The plan should al so show how
such input was incorporated into the devel opnent and eval uati on

of the recommended wat er shed protection project.

The public participation strategy should include foruns, venues
and activities to solicit participation of interested agenci es,
st akehol ders, private entities and the general public. O her
possi bl e invol vement activities include interviews, surveys,
focus groups, and conmmunity presentations, newsletters, utility
bill inserts, fact sheets, media coverage and | NTERNET web

pages.

St akehol der coordi nation and involvenment is essential to the
success of any watershed protection project. Governnment
agenci es do not have the staffing or funding resources to do it
al one. Successful watershed prograns utilize volunteers to

i npl ement wat ershed projects, reducing the costs for nonitoring
and other field work. 1In general, there is w despread support
for the protection of our watersheds and stakehol ders are
willing to provide assistance. Often there is difficulty in
defining where and how an interested stakehol der woul d get
involved in a restoration effort and even worse, that well neant
i nvol venent woul d be unfocused, wasting tinme and energy. A

st akehol der coordination plan, therefore, becones essential to
provi de a focused process whereby | andowners, agenci es,

busi nesses, organi zati ons and conmunities can di scuss wat ershed

i ssues and protection projects on an equal basis.

The Hawaii’s I nplenmentation Plan for Polluted Runoff Control
stated, “The State ainms to pronote community-based projects in
wat er sheds by the denpnstration that strong partnerships are

devel opi ng between stakeholders in a community, responsibilities
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are being identified and decisions to carry out those

responsibilities can be made.”

The plan al so noted, however, that “The conmunity-based
wat er shed approach is not free of limtations. It is clear that
conmunities in Hawaii are conposed of diverse individuals with
different views, backgrounds, and cultures. Therefore,

i ndi vi dual views of the perceived needs of a watershed will
frequently conflict. This creates a challenge for the community
in ternms of planning, decision-mking, and agreenent on goals,
obj ectives and strategies to achieve a healthy watershed. In
addition, internal conflicts can make it difficult to coordinate
activities with federal, state and county governnments and the
private sector. Tinme and noney can be wasted if communities
fail to come to agreenent regarding efforts to protect and

restore Hawaii watersheds.”

Cl early, stakehol der coordi nation and involvenent is necessary
and shoul d be pronoted, but the process will not be easy. Even
if full consensus is not achievable for a particul ar watershed
protection approach, it is inportant that agencies continue to

provi de an open and invol ved process.

Al ternative Innovative Approaches to Watershed Restoration:

Some consideration should be given to alternative innovative
approaches to watershed restoration. The watershed approach is
defined as a coordinated framework for environnmental managenent
that focuses public and private efforts on the highest priority
probl ems within hydrol ogi cal | y-defined, geographic areas, taking
into consideration both ground and surface water flow. There

are many approaches to watershed protection, enhancenent and
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restoration. Because each watershed is essentially different in
physi cal, environnmental and conmunity settings, different

i nnovati ve approaches could be tailored to increase the
effectiveness of managenment and enhancenent prograns, naxi m zing

benefits and community ownershi p.

The Hawai i an Ahupua a approach to watershed nmanagenent

i ncorporates the managenent of the division of |and which
generally runs fromthe nmountains to the sea. The diversity of
resources fromfisheries, tinber, plants and animals and the
rights of way to these resources within each Ahupua a,

enphasi zes conservation and sharing of resources guided by
soci al and cultural values. The use and sharing of the
resources not only occurred between nountain and ocean regions,
but al so between nei ghbori ng ahupua’ a. The Ahupua a approach is
qui ckly becom ng a preval ent guide in nodern | and use and wat er

resource planning.

| nterestingly, watershed approaches on the mainland, in
particul ar, the Social-Eco System nodel, have sim | ar social
connections to a historically, environnental enphasis (Kent, J.
2001). The public educational potential of watershed protection
prograns and projects are exceptional. By participating in
wat ershed protection prograns, the public will as a matter of
course, beconme educated. The educational process, however,
coul d be designed fromthe programinitiation (Christensen, J.
2001).
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